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The granting of clinical staff privileges to physicians is one of 
nisms used by i~st~t~t~o~s to 
Wealthcare ~~ga~izatio~s requires that the gran 
or continuing medical staff privileges be base 
ments of applicants against professional criteria that are 
cat staff bylaws. Physicians themselves 
e criteria that constitute 
process of evaluating a physician’s 
etence is often constrained by the 
evaluator’s own knowledge aed ability to elicit the appropri- 
ate information, a problem that is compounded by the 
growing number of highly specialized procedures for which 
privileges are requested. 
This guideline is one of a series developed by the Amer- 
ican College of Cardiolog the American College of Physi- 
cians, and the American cart Association to assist in the 
assessment of physician competence on a procedure-specific 
basis. The minimum education, training, experience, and 
cognitive and technical skills necessary for the competent 
performance of echocardiography are specified; these are 
based when possible on published data kicking these factors 
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with competence in certain procedures or, in the absence of 
such data, on consensus of expert opinion. They are appli- 
cable to any practice setting and can accommodate a variety 
antiate competence in the 
es (see also, “Guide forth 
October 1987 issue of the 
common imaging procedure used for the diagnosis of heart 
disease. At the power levels used in clinical echocardiog- 
raphy, there is no known risk to the patient or the operator 
from ultrasonic energy (1). Echocardiography includes two- 
dimensional echocardiographic imaging, 
derived from the two-dimensional image, Doppler flow ve- 
locity recordings, and in many situations, color encoded 
Doppler flow velocity mapped on the two-dimensional im- 
age. Echocardiographic contrast injection or the perfor- 
mance of an intervention, such as exercise, may be used 
during the test when indicated. All of the above are consid- 
ered a family of methods a are included in the term 
echocardiography. However, e specialized requirements 
of performing transesophageal and intraoperative epicardial 
transducer placement separate these approaches from the 
more common transthoracic echocardiography. E&O- 
cardiography in pediatric patients also has special training 
and operational requirements that functionally separate it 
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from echocardiography in the adult. These guidelines refer 
to the transthoracic approach in adult patients. If a physician 
is responsible for both exercise testing and echocardio- 
graphic imaging during exercise echocardiography, clinical 
competence in both areas is required. In other cases, one 
physician may be responsible for the exercise test and 
another for the imaging procedure. 
The procedure depends on the technical skill and clinical 
understanding of the operator obtaining the study as well as 
the knowledge and experience of the interpreter of the test. 
Data acquisition requires on-line analysis of the information 
obtained in order to adjust the imaging plane and/or area of 
Doppler sampling and prioritize the parts of the examination. 
Many echocardiographic studies in this country are per- 
formed by trained technical personnel (sonographers), but 
physicians are responsible for the content and interpretation 
of the examination (2). Such physicians must be expert in all 
aspects of the procedure because technical artifacts may 
occur (3). 
The technique is applicable for the diagnosis and evalua- 
tion of nearly all categories of heart disease. Within each of 
these broad categories, the subset of patients in whom 
echocardiography is warranted must be recognized. This 
requires substantial understanding of cardiovascular dis- 
ease, including other possible diagnostic tools and the ther- 
apeutic implications of the test results. A knowledge of the 
sensitivity and specificity relating to the studies performed in 
any patient group is assumed. 
Modem equipment is capable of making images even 
when the method is carried out by inexperienced operators. 
This is a potentially dangerous situation since those not 
experienced in the technique may inadvertently use inade- 
quate studies to make diagnoses with important clinical 
implications, possibly exposing the patient to risk. This is 
especially critical when echocardiography is used to assist in 
decision making about patients with acute and/or severe 
cardiovascular disease. 
The technical part of the echocardiographic examination 
is usually performed by sonographers with variable capabii- 
ities ana levels of training. Nevertheless, the physician is 
responsible for the technical and interpretive aspects of 
echocardiography and thus must be available for consuha- 
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tion during the examination; the technician must be available 
to supply information during the interpretation of the study. 
Echocardiographic services have developed in which sonog- 
raphers travel to physicians’ offices or hospitals and perform 
echocardiograms on patients. If the important interaction 
between technician and physician is not available in these 
instances then this is not an appropriate way to perform and 
interpret such studies. Similarly, qualified sonographers 
should do echocardiograms only in association with physi- 
cians who have obtained the level of training (Level 2) that 
qualifies them as competent in the performance and inter- 
pretation of echocardiograms (3). 
s 
The number of procedures needed to acquire and main- 
tain technical and cognitive skills in echocardiography varies 
with individual aptitude and dexterity. However, the number 
is usually high in order for the physician to encounter 
sufficient variations of each type of abnormality in which this 
technique is applicable. Acquiring and maintaining the req- 
uisite cognitive skills also requires considerable experience 
and ongoing exposure to the technique for the same reason. 
The recommendations for the minimum criteria for ac- 
quiring and maintaining competence are based on the expert 
opinion of the American Society of Echocardiography Com- 
mittee for Physician Training in Echocardiography (4) and 
the recommendations for training in echocardiography in- 
cluded in the l?th Bethesda Conference of the American 
College of Cardiology on Adult Cardiology Training (3). 
These criteria pertain to echocardiography used in the adult 
and are not for pediatric applications. 
Expert consensus suggests that physicians must be not 
only trained to interpret but also to perform echocardio- 
graphic studies (3,4). When the echocardiographic examina- 
tion is done by a sonographer, the responsible physician still 
may need to do part of the study himself to expand on the 
standard test or clarify confusing findings. Thus, the physi- 
cian must be technically capable to appropriately supervise 
and support the technical staff. 
The broad range of cardiac disease in which echocardiog- 
mphy is applicable requires the physician performing and 
Table 1. Cognitive Skills Needed to Perform Adult Echocardiography Competently 
1. Knowledge of appropriate indications for echocardiography and its elements 
2. Knowledge of ditferential diagnostic problem in each case and echocardiographic tecuniqur~ needed to investigate these possibilities 
3. Knowledge of alternatives to echocardiography 
4. Knowledge of physical priuciples of echocardiographic image formation and blood flow velocity measurement 
5. Knowledge of normal cardiac anatomy 
6. Knowledge of pathological changes in cardiac anatomy due to acquired and congenital heart disease 
7. Knowledge of fluid dynamics of normal blood flow 
8. Knowledge of pathological changes in cardiac blood flow due to acquired and congenital heart disease 
9. Knowledge of cardiac auscultation and electrocardiography for correlation with results of the echocardiogram 
10. Abiity to dislinguish an adequate from an inadequate echocardiographic examination 
lt. Ability to communicate results of examination to patient, to medical record, and to other physicians 
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82 2. Technicai Skills Neede erform Adult ~Cb~car~iQgra~ 
-~ 
1. Technical proficiency with operation of ultrasonograph and all controls affecting the quality of the received signals 
2. Ability IO position and direct ultrasound transducer to obtain desired tomog~p~~c images and Doppler Row velocity signals 
3. Ability to perform a complete standard examination including ail locally available elements of echocardiographic study 
4. Ability lo record and recognize the electrocardiogram fol correlation with the ecbocdrdiographii data 
5. Ability to recognize abnormalities of anatomy al~d Aow to modify standard examination to accommodate perceived diagnostic needs 
6. Ability to perform quantitative analysis of the ecbocardiographic study and to produce a written report 
i~te~retiog these stu s to have a background in cardiovas- 
cular anatomy and p 
ate indications for the test, t 
known physical hazar 
the initial assess 
ongoing monitoring of professional ~e~ormaoce. 
are family members of those 
tions (5). The full ciinical indications for echocardiogra~hy 
are beyond the scope oft ause the proce- 
dure is appropriate for so ients suspected 
of having valvular heart d athies, diseases 
of the pericardium, tong coronary heart 
disease, traumatic heart disease, by~e~easive heart disease, 
or intracardiac masses. Currently, echocardiography is not 
indicated for direct visualization of coronary arteries to 
assess atherosclerosis. In general, the technique should not 
be used if it is redundant with other techniques already 
performed or scheduled, but it should be done when the 
results will affect patient management, including decisions 
about further procedures. 
When echocardiography is combined with injection of 
ultrasonic contrast nts (6) or with 
i~~strati~n, the risk to 
ded procedure must be 
T~ai~iflg must result in acquisition of the cognitive skills 
outlined in Table i and the technical skills oMt~iaed in Table 
at three levels of t~aifli~g may be 
aphy (Table 3) (3,4). The first level 
of the principles, indications for, 
s of echocardiography 
and its interrelation with otker diagnostic methods. This 
level will not qualify an individual to independently perform 
or interpret echocardiograms. 
The second level of training provides the basic knowledge 
and experience necessary to be fully capable of performing 
and interpreting examinations independently in the clinical 
setting. Level 2 a minimum experience in the 
ation of approximately 240 two- 
ode echocardiograms, including approxi- 
mately 180 Doppler exa 
The third level of ualifies the individual to 
administer and direct an echocardiography laboratory, in- 
cluding the training of other physicians. Level 3 requires a 
minimum additional experience in performance and interpre- 
tation of approximately 350 two-dimensional/M-mode and 
350 Doppler examinations. In this context, it is considered 
Table 3. Minimum Levels of Training in Echocardiography 
Objectives Duration No. of cases* 
Level I Introduction. understanding of 3 months/equivalent 120 2D/M-modet 
indications 60 Doppler? 
Level 2 Independent performance and Additional 3 monthsiequivaient Additional 120 
ime~~rjreIation ZDIM-mode 
120 Doppler 
Level 3 Laboratory direction and Additional 6 months/equivalent Additional 350 
training ZDIM-mode 
350 Doppler 
2D, two dimensional. *These cases must be personally attended and interpreted by the physician. ?I20 
20/M-mode studies IO include Doppler in at least 60 of these cases. 
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very important for the physician to perform or attend the 
examination to provide a direct understanding of the effect of 
tech&al factors OD the resulting data. 
These numbers are the minimum neecled for competence in 
the cognitive and technical skills and are derived from pub 
lished standards needed for optimal cozlpetence OA. Below 
the level of minimum numbers, most trainees will not be judged 
competent in this proMlUre. 
While learning the procedure, a trainee must be directly 
supervised by an effective teacher-expert in the clinical use 
of the procedure who carries out this role on an Ongoing 
basis and has achieved Level 3 training. The experience 
should be in a laboratory or setting that encompasses a broad 
range of cardiac disease. The trainee’s experience should be 
documented in writing and confirmed by the supervisor. For 
each performance during training, the following facts should 
be documented: date, patient identification number, indica- 
tions, findings, and signature of the supervisor. This may be 
accomplished easily by keeping a log, which might include 
copies of each patient’s final report. 
Although many physicians acquire the cognitive and 
technical skills needed for echocardiography during the 
course of a cardiology fellowship, completion of a fellowship 
does not by itself guarantee competence in this procedure. 
Some fellowship programs do not include teaching of all 
elements of echocardiography. Although such programs will 
provide overall experience that should contribute to compe- 
tence in this procedure, lack of sufficient direct experience 
with echocardiology during the program prlecludes Level 2 
or 3 competence at completion of the fellowship. 
Beginning in 1989, subspecialty certification in Catdiovas- 
cular Disease by the American Board of Internal Medicine will 
imply Level 1 training in echocardiography, but this is not 
sufficient for independent performance or interpretation of 
echocardiograms. Beginning r3 1993, such subspecialty certifi- 
cation will imply Level 2 training in echocardiography. 
The completion of a short course or workshop that offers a 
limited cognitive or technical background in echocardiogtaphy 
will noi by it& result in competence. 
Some physicians have achieved Level 2 or Level 3 
competence through a combinaiion of preceptorship and 
supervised practical experience. Physicians in prkate prac- 
tice may achieve such experience and levels of training 
through preceptorships and ongoing case review with recog- 
nized experts in echocardiography. Training equivalent to 
that achieved during fellowship is required. 
In liiht of these variations in training programs, applicants 
for clinical privileges in echocardiography should be evalu- 
ated on the basis of their actual skills rather than the type of 
Qaining P~gram they have completed. The cognitive and 
teChniC8l Sk& of candidates should be confirmed in writing 
by the training supervisor or by observation of the candidate 
doing the procedure by a physician who is experienced in the 
pro=dure, who is recognized as a teacher of echoeardiog- 
raphy, and who has achieved Level 3 training. For overall 
understanding of the appropriate indications and use of echo- 
cardiography, the training supervisor should optimally be 
certified in Cardiovascular Disease by the American Board of 
Internal Medicine or have equivalent qualifications. 
terra &!e 
Continuing competence in echocardiography requires 
regular activity defined as 100 cases per year. Performance 
and/or interpretation of an occasional procedure leads to 
missed or inappropriate diagnoses with significant clinical 
consequences. As part of quality assurance programs, a 
random sample of echocardiograms done by the physician 
requesting continuing privileges should be reviewed period- 
ically to confirm that indications were appropriate, that the 
examination was adequate for interpretation, that the com- 
ponent elements of the echocardiogram were appropriately 
included, that the interpretation was in concert with the rest 
of the patient’s clinical course, and that the results were 
appropriately communicated into the medical record and to 
other physicians. if no one within the hospital is qualified to 
investigate a candidate’s experience in this way, an outside 
qualified expert should be consulted. 
Ongoing technological developments and applications of 
the technique require periodic attendance at postgraduate 
education courses especially focused on such developing 
applications. Additionally, ongoing correlation of the results 
of echocardiography with other techniques such as cardiac 
catheterization and procedures such as cardiac surgery 
and/or necropsy are necessary for a proper assessment of the 
performance and interpretation of echocardiography. 
ces 
I. Bioeffects Committee. American Institute of Ultrasound in Medicine: 
bioeffects considerations for the safety of diagnostic ultrasound. J Ultra- 
sound Med 1988;7(suppl):SI-38, 
2. Kisslo J. Milhnan DS, Adams DB, Weiss JL. Interpretation of echocar- 
diographic data: are physicians and sonographers violating the law? J Am 
Sot Echo 1988;1:95-9. 
3. DeMaria AN, Crawford MH, Feigenbaum H, Popp RL. Tajik AJ. 17th 
Bethesda Conference: adult cardioloav trainina. Task Force IV: trainina 
in echocardiography. J Am Coil Car&o1 1986;?:1207-8. 
4. Pearhnan AS, Gardin JM, Martin RP, et al. Guidelines for optimal 
physician training in echocardiography: recommendations of the Ameri- 
can Society of Echocardiomphy Committee for Physician Training in 
Echocard:Jgraphy. Am J Cardiol 1987;68:158-63. 
5. Greenland P. Hypertmphic cardbmyopathy. In: Griner PF. Panzer RJ, 
Greenland P, eds. Clinical Diagnosis and the Laboratory. Logical Strate- 
gies for Common Medical Problems. Chicago: Year Book, 1986:148-51. 
6. Bommer WJ, Shah PM, Allen H, Meltxer R, Kisslo J. The safety of 
contrast echocardiography: report of the Committee on Contrast Echo- 
cardiography for the American Society of Echocardiography. J Am Co8 
Cardiol 1984;3:6-13. 
7. Armstrong WF. Exercise echocardiography: ready, willing and able 
(editorial). J Am CoU Cardiol 1988;11:1359-61. 
